ABSTRACT
The overall goals of this study were to investigate the spatial variability of Fe-bound OC 64 across forest soils and the controlling factors, and to study the characteristics of Fe-bound OC in 65 respect to physicochemical properties of soils. In this study, we first quantified the concentration 
Chemicals and materials

77
Reagents used for Fe reduction experiments include sodium bicarbonate (NaHCO3: Aldrich, St. Louis, MO, USA), trisodium citrate dihydrate (Na3C6H5O7•2H2O: Acros Organics,
79
New Jersey, USA), and sodium dithionite (Na2S2O4: Alfa Aesar, Ward Hill, MA, USA). All 80 chemicals used were analytical grade. 
Soil sample collection, primary characterization and pretreatment
83
Soil samples were collected from 14 forest sites in the United States (Obrist et al., 2011, 84 2012, 2015). The abbreviations and the basic information for the sites are summarized in Table 1 . 85 More detailed information on the sites and sampling protocols can be found in previous 86 publications (Obrist et al., 2011 (Obrist et al., , 2012 (Obrist et al., , 2015 (Obrist et al., 2011) . The soil pH was measured by mixing soil particle with deionized (DI) water 89 in a solid/solution ratio of 1:1 (Kalra, 1995) . Soil samples used in the experiments in this study 90 were ground to < 500 µm and freeze-dried. 95 TC, TOC and stable C isotopic compositions of soil samples were analyzed using a
Total C (TC), TOC and stable C isotope analyses
96
Eurovector elemental analyzer (Eurovector SPA, Milan, Italy) interfaced to a Micromass IsoPrime 97 stable isotope ratio mass spectrometer (Micromass UK Ltd., Manchester, UK). Acetanilide (71.09 % 98 C by weight) was used as a standard compound to establish a calibration curve between mass of C 99 and the m/z 44 response from the mass spectrometer. In this study, the concentration of TC and 100 TOC were expressed as weight %. Stable C isotope analyses were performed after the method of 
Nitrogen (N) analysis
108
The N concentration of each sample was analyzed using a Eurovector elemental analyzer. Lalonde et al., 2012) . In this study, we followed the specific protocol detailed 10,000 rpm for 10 min, the supernatant was removed, and the residual particles were rinsed using 126 5 mL of DI water. The rinse/centrifuge process was performed three times. The residual particles 127 were freeze-dried and analyzed for TC and TOC concentrations and 
13
C composition. The mass 128 of residual particles were used to calculate the OC concentration associated with non-Fe minerals.
129
The background release of OC during the heating process was measured following the based on 100 scans.
157
Data collection and baseline correction were accomplished using OMNIC software version 8.3.103. 
167
Major technical parameters and set-up for the beamline include: X-ray energy ranges 250-2000 168 eV; 45 mm planer undulator; 1000 µm×100 µm spot size; silicon drift detectors (SDD); a titanium 169 filter before the sample; entrance and exit slit gaps of 249.9 µm and 25 µm (Gillespie et al., 2015) . Table S1 ). Forest HL (Maine) had the highest fFe-OC of 57.8%, while 185 forests GS (Florida) and OR (Tennessee) had fFe-OC values below detection limits (i.e., below 0.6%).
186
Based on an estimate that 1502 Pg (Pg=1×10 233 We analyzed the influences of ecogeographical factors on the occurrence of Fe-bound OC in forest 234 soils (Fig. 3 ). There was a significant correlation between the TOC concentration and latitude 
Spatial variance and ecogeographical factors
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